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The theory of first passage time refers to the time required for a dynamical system to start from a known 
initial state and reach a given threshold for the first time. In structural dynamics, this theory can be applied 
to problems involving parametric or aero-elastic excitations for instance.  
A recent development of the first passage time theory to the analytical study of a single-degree-of-
freedom system subjected to forced and parametric stochastic excitations has suggested the existence of 
three behavioral regimes for the first passage time of such systems, namely the incubation regime, the 
additive and the multiplicative regimes [1]. The current work provides experimental and numerical 
validations of these analytical results.  
On the one hand, tests are carried out on an academic experimental set-up consisting of a pre-stressed 
steel strip subjected to both parametric and forced stochastic excitations. On the other hand, a finite 
element model of the strip is built and used to address the same problem using a numerical approach. To 
this purpose, experimental modal analysis is performed using different excitation techniques in order to 
update the parameters of the analytical model. Both the experimental tests and the numerical simulations 
allow obtaining the first passage time map, which experimentally confirms the existence of the three 
foreseen behavioral regimes and validates the first passage time models for a one-degree-of-freedom 
system submitted to broadband excitations. Finally, the same experimental set-up and numerical model 
are used to investigate first passage times of multiple-degree-of-freedom systems.  
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